Transverse tests of I-beam 


& other structural shape 


b keane 
wap  F 


oe 
** Pe 


* 


—- 
aes : er 
c—) 
en: 


“ 
rs? bs 


WAVASY 


=, \ = 


oo, WNC GSO RASONBNL 
| GOLDIN ONAS ROR Ron 
RY RE RR 
LZ DR GNGSGNGNINANGS = Oe SANA NAN YA NAS 


WAY" i A PVN VV 
as GN i NNN ANNI TLS 
LAA a | TVS LIU TANOS KK 
TSI KOK OK > | TY NT CK ie 


} 
SS 


FA LAN 


5 


UNIVERSITY OF ILLINOIS 
LIBRARY 


Mri0-20M 


an —* te * ok Oe Ds * KK it x oe “2 sy" Te ey x Martina * — 


— 


Sy) RAS ANSWER RaW a Za S ; NV i AW TIN 
ss BESS NUN ANN AANA Vy Ree 7 
IO mak aang ROK hy 

UNUM TAS ok WANA ae UNENE NENTS i a 


LIANG LNAS AN UNA USN NAIANS 
Se OK > [. MV RNA RVI RVI VA iN ACSA SV JES S/N as 


Digitized by the Internet Archive 
in 2013 


http://archive.org/details/transversetestso00deuc 


TRANSVERSE TESTS OF I-BEAMS AND 
OTHER STRUCTURAL SHAPES 


BY 


1 


WALTER EDWARD DEUCHLER 


AND 


FREDERICK WILLIAM WESTON 


THESIS 


| FOR THE 


DEGREE OF BACHELOR OF SCIENCE 


IN 


} 

| 

) 

| 

= CIVIL ENGINEERING 
COLLEGE OF ENGINEERING 


UNIVERSITY OF ILLINOIS 


PRESENTED JUNE, 1910 »~w 


; 
sie sth 


Mist it fy Pay bh H- a 


Fae: 


¥, ve, Pi ail arin 
‘Van, ae Re OU ‘2 a 
2 * ets , ee aye il 
+ ove: 
FES, ea VCC sar a A 


ava 


VOTENW MALLAIW aoRadant 


. ae 
ot acta We 8 Oa | * 
Pir aor | ; a} hy ce 


BOVAPe ey nome yaad 5 Se einwad 


{ - 


UNIVERSITY OF ILLINOIS 


| 


COLLEGE OF ENGINEERING, 
June 2, 1910 


This is to certify that the thesis prepared in 


i 
0 
‘ 


PF, the Department of Theoretical and Applied Mechanics by 


WALTER EDWARD DEUCHLER and FREDERICK WILLIAM WHSTON en- 


a aaa Transverse Tests of I-beams and Other Structural 


in Charge. 


Approved: ee 


_ Professor of Municipal and Sanitary Sneineering 
>In Charge of Theoretical and Applied Mechanics. 


1 . A I 
A eae me TL a iy 


Bae Sf 


pena 


~}410 
Dug 


—_—_—_—_—__ 


Talhe of Cnrtowtr 


l4e Dann ays 
ction, 


Shaw and Oval Dota, 
Penomd Hawl- Lock, 
Oe. Cum; 
Markuag., 
H. D. err, 


Darwateom of Herr formula far third-powr 


Peron dams 
LT eure, 
Qnaterck. , Appanatir and Jair, 
Ca TE Pond IE 


Sage. 2-Io0, 
Tebhbr IW ond V, 
Ci eas = ase 


Sober Yr-YIL, 
Curmern St, and 3S, 


Dir crruim, 


Comchirionn, 


- wre .' ee s 1 ee ee 
» ee WMD i Fil 14 


| y 
Py. 
cy i y J * J 
‘Sele: oe *) x 
~~ a ee tery 


= 4 — a \ 4 / . > ‘5 
: peBay! Be DAR) Ry 


i 
. ae ’ 
‘- 

A 


“ vrs 4 » ae oe be | Bare Ss 


r — ij - 
Ai5 CY. ie 
’ 
> Sia 7 Pg. whi - oo ee 1 KAY 


ae 


; — ne Wy } 
| | RRL + ae enogad 4 BR 
4 _ iD. ; : 
af “~ ae Tt ba xe iG ) 
‘ : ‘ J 


Cie. Hoy 


Tear ond Dh ap rection Aout. Lrg Leer 
waned am Arora mork arth Dt a abioht typori- 
omemtoh Mnnwbedge of ther wlhnatr shengths 
ond rmithedr of folie. Ue ebashe inte 
heen theeratrecDl, delinmined thy tha are of Monre 
Aor Lor. Se cb ATnanoths mers Comrmedoned 
duvellrae cl eee et Bowe Aten ray on Gar 
erted Irae, tha. Jorma. Rg cled the wale fn the 
eee BA on ltmete Ate an prow 
detirmnined Dy tinarim tetra om the rmatowal of the 
ean. 

Dm pace H teaerimerta om deep I-Leamr, withnt 
Patind muppet, rere hove Leen obtained tm- 
Peed. Thin then jmfich cmaitid Largely, of 
ee ST leat Apa aendlertaben. te 


iv "\e) ,  — ’ ae 


i 
™ 
fad 
~~ 
Fa 
i 
» 
(; " vise 
le i 
+ a ae * 
¥y o 
" , rn a ‘ * 
+ 4 ° = < + Py, 
x ies ‘ prosdetian! Fane EN uae 
- fe < . 


tr Lut rn the smaller ase of I-Leamr 
an mel ar the Larger onte. 

(2) TRe appliealhity of the meat commun 
Mewnre Arnrles and ee waht, of 2uvst- 
noe theoriaa of hee puare. 

amd ty srvertia ate | 

(6) The cffect of Letra Aruapork adpon ths. 
ee oe Wo mdim, ten 
tame olevelcnak An! Poo, 

(4) The renotum of it A aewen ea, Aten Aran 


a 


5 Ae Pane Lin 


es us ; RS ae 


heer and Cvallaler Oate 


Me eres oP trAnerinstok doka om Rawwvenrw 
thot of T- Leamy ur aarpprrrm ober rrnall, and teordica! 
dincrarios vf Ha Alyce are few on mimber, Che 


Ark, ruck dota ar com be btaiud fom Be manne 
Pe awk -Lerkr , and necmad, taminetal olatea 


Aroma dnthe purpore oh detinmenng te actin 
of T~ teams brmndon th 


Dota fhe put clan av ral 1m thet they 
Jurrvach, Be seas Jon 1S OE AM y AE 
permite broads ured im practice, and ty cemjoanum 
mith the rowthr of the beam Wtid , te veld 


dts of 
thee data cam Le amvestrgated for feamr of the. 


qarem mimo. Sheoretcol dra 


OnnoN Oledine 


. vi 7 
AT. 
-~ é 
P 
f 
&® 
¥ é ‘) | ° cs * 
« —f ae ie - Nyt od 
wai > Tee ES Sie 
i 


esl : - 
ee PERO ~~ E NTA ole A oee es is a, Rey 
tcl SS pce Ri ane L Radar iy ree nae 


mata ee pe we rv 2 Si ~— 
Reape amie. reer ers ee eRe. Capt of nid 
elisa ote panei fe Bt | noheade Jad ee 
wD Bae ae pach, Snrgide She ; hr ond 
Pr ewes ‘ ae ep nateaal 2 fuer Bret se fe 
RACysv. ‘pabal BAe aechiN Weak 
nae Ke spa la Pe ar SS 2 pr he 


Terk = es" ret ee 


ape 2 . > Sess 
4 t f ‘ve : 


Pam BB oot | 


Diet OP hs. ptacl Momd-Lroks provide far the 
Meth GA. dronwon av then Lengths as) Pees. Penewwch Homde- 
Lock. stator that Dy siarrmiervt ik Lor eon fownrd 
eee lee bod hala de redlueich ont 
An Audre qrrenthy pacar le A tuk thats: a na enae 
eA SO pint of He mmadtmum. 

ers Abby : EM olen press. cled Avr 
el. We evo ele of te 


TABLE I 
BEAMS WITHOUT LATERAL SUPPORT 


Yoportion of fabvlar 
Length of beam stress tor greatest sare shes 
| 20 times Hange width | Whole fabvlar stress 
ES a ee a ae 
eae 


g 

30 5 

40 " 7 " = " " 
oo 


ol 


af =) we i 
aby rh lh nreng ed eat Pit oe ie 
panel: wh shook ee —— ied a 

bs eek Kio a Ls eee e Eee 

4 hit Leak peg Ses Ps Haale Pag | NP he 
an hipaa Pepcio-l« a aheaditte by aa : 
TO eTe 1 gino a» : apierdh at. Re! Ba Nesp 
nad), oA ee Sw ae ae Ceres Oe a sonia 
Ras w vi -) ieee “9? peal ak te See ip tages | 


a Se ee YY wo fw Ee dasasc) Ges 


En Jas R.. —~Aret rH x RA. Mala ah as pany ; 
‘ en nak oy ihe 


< sah 
Tata BABIN WOH ONE 


f-- £2 = Cae : oe 
* j ‘ 4) i 4 =) 
. = 


Ree We aan 
eae YEE bare | 


premetet as pte “ape > < Pees ay == ne 
! F seer, “ oa ae 
; - - 7 OR, 

: a . sates ® . 


GE. Geass 


Yr. OUrert E. Gu perkorrmed a quite sloberot 
ALULY of tepermendy On nvrdim test Leama, frm ahicl 
teste Ae deduced Laws for forbure ty trechding, Share 
Rows Nowe one, one mit applealia t the trite of 
raed in dewthl, die te mathematical inemuctenvin 
Jn ths. dadunctuim of Ha drvmnda expreding it. This 
Jormla 

len Seale 
whine Par the food, L the Lenogth of apron, and K isa 
tsrakonk | 


OA. G.¥n Mechel. 


Pamela Winchell im ancontels. xi, th, Pots 
Avehicol (Mo gaaint deducodk a Aaa indotiag.) dormala 
Ber Pac nertane of Deans Wen wonky ts lias 
of tracmel nathn thar thwral regiditty Lie fom 
us. all Aur be of Lith wolie for emporio, pur 
poss, dia te the aoe of a fackar reprinting the | 


* 4 af ae n 
= ge 


AG 
= 
- ; vs Fe. 
» 0 =% \ 
\ , ett at ante As teed -” 


' r ‘wr a we p eer Sn RAT See “ ‘Dats : has x 


/ ) R 
ao Fan $i Si ee ee: eee Soc aha seal 
. . ‘) 


Mw %: os ; ha meuhes edu nie tsa 
men aie: . salah 


a | ; 


terial nrigudrte, , the wolue of which ir ot prank 
met ovoirlolla fer te hear trited. 


Manlruna. 


referrer Imorburg of the WUnwensity of Roamayt- 
Wramn cmducted a rcrer of tnt om Bethhhn 
Spracl and Starcland I-teame te detormie ther 
riloture Mrmofths amd te smertigute the reractye of 
Ank mowed team. The Bethhbe. Specale ave 
Peedaad Leama donc ane opproriomatel tin pur— 
—ewrk Aroftin for the rooms Acetim modi, Jha te 
prUmete Piierid. the He zhamohand Leena foked 
ANd samiforoly, Ly Irchling dus te Letinad meah- 
the Crt em Saceals Wor Conard Ly a parcolem 
and cmaudirtte twriting of th wel,------ th, beam 
ye @ arly Orne ee OW ok Ret 
te Sy te. La i out Aa | 

Pe) roo a3 Be) tk Ee omciannens, ee 
| developed ty the Deams tas omnuel Koval Coats 


4 Peis Sait perone, 


ae i. ‘ F 
Rett ta ite o Aue Se 


» fas * ; 7 
pid AN) ? “ ree ben aelel hy. + Antoun } 


pele? 52 da Bn by ety stosy po SRA IORI b EUR a wt) 


Pot wy ia hs éyar bose: >a 7 ye Rane deen a 
i ; oe 
aks pet Lie Fe pede SHE) . AY Ayden a ieateabod i a 


$5) i nnk "Sf aany te ro: Ped FR apentaie okciang 


ees 2. ere Pe es, a FP. Ag = AT ied eR eEe O ata 


le 


RAY sank, Ade aR AUB Sepals Hour ae 
poy peal — a ae ~ cha Js pre. apni 
raed Peo we ; we oe en yo shernaity ot aaa 
Deihye na Dine “4 Jat denaadacs a ie fous, 
Bikaus* Lenitiodt. alt nei 


‘ a { 
q , 5 aX) j 
fing ale +e | ft 


Beads bes wake ena Te Pe 


8 


ef See meee Aiandk wor waed 
jon thin tasting, , the qrestum onere ar te Amr omuch 

Onrthin smpertanr froture of there tepurnot 
hatte th. omc 
Mermrkomcts typecked, 

Peres le A) Onn tr byaded gove rmrdube 
fh rigaturrs Malareiamately sharin sake & 
tak bt ogee a | 
peduction of the tmitat wd on the Rarncfermatio 
fk the Aond-Look nolo , fun 0.375 te 0.300. 


nm oe ae ee Reade oer EE 


' ; é : 4 Bee: _— Ay 4 
ates Call De fe be Vile ale 5 3 ss Po FN DPD +! 
; ws 


j ; ; cf le : 
re i in at, SS vee Potton en te . AN 3) tr ratw > 


4 - | 


ei 0 rent % 4 we Sastre ee See) eae a ee Jigen dp 
r ‘ . j ff 2 
Pat la rm is Re rk 3. phn ‘ie 
oN UD S Bann nv Poe: 2 one he v ow pe ads Se * 4: 
ant : yf AS 
pe ae y ua Sut ; 
at on Sarai . a SA fide Ley myth diet Y Sag 
ptt XS oa ig 


- - 
a ean “Sas x 3a oat aes bhai ten per Tae wt bil 


rip « 2 
-* vt A 
' t 


a? 3 deed be nae) TA. 1 a nalenccpta , 
Te, mene ai re mS ks a tite Se 
ae aS. ae hat Hest cobian me saree 


a eee 8 


i 


SO ee 
“OS, or st ‘ oF Peery 


H.D. Herr 


Thr. H.D. Hear, cm a paper prorerted Lefore the 
Enoimerr’ Club of Phladelphe, duelops a formlle 
pharenongs tha wannitrn of He strengths of standard feome 
dv 0 tarin tr deducing this trprmsom, the free im 
the Compresiion flamoe Levng arrumed os acting alms 
Arce rmonwr Aron aore oh the Pie Us & (pnogiaee 
Bee Codi, 2 Length of rapa ic mathemnot 
deduced much thor cmlrnation of the uchling 
Mek due tr thir Dngth and the ster coommng ot 
Wr wmd acct Gtr Oo propmmum Aber stro 
pom rbatitutin wn the forme. 

Stan formula in oleduced for untorm Lad 
dnt dys nn. Hes, dt te oftarn comparem rath 
Ie deduced for third pont Leading. Shia us 
deduced ar Aldmnun : 


‘= be 
4 c wh C4 i ad iat a ce a a) ee Sey 
. , aT 
ho A 4 
" ¢ . w 2 Suh 
t > Vea 
A - ; 
> >. aa hes we is ; 
leg : . w ao Pd hy Oo 
“ aa oir ‘) ‘ 
’ ‘ 
et: ; ' ayes ‘ 
pias “a? oat 5 ane th Beto) Brfets fool DE 
y , ‘ ’ if if 


_—— es ae vee Pu) ee 2s a tay © "! 1 es 7 in: : 3a rt 
L) ; 

‘ : ‘ : \ ; , ; 
pens py ‘ ies _ f 25) ae alTs.. SS Ne 
| ee ° r Ley +h Fe ow ne ese te hy, hs, Sea phe: - aid 

: . ; i 
ele : * (. a f) 
por tAs oS SS © vee Set!) anemia Mook 
; ey Bets anh aeer 
ee Gr tg aries Sy Remy aaa ow 


my mn ,) ae as 
POL POSS ARS A ineey ® . gees ip 


—_$———— 


F/G./ DERIVATION OF HESS FORMULA FOR # POINT LOADING 


£ 
2 


a 
ys. 
B= 2PCI-xX) CL) 


From Frankines column formula 


7) 
A= ae (2) 
fen (2) 


here R= maximum stress in column ave to Pas compress ive 
fh = extreme fiber stress a? any section A-B cog 
constant depending upon formula used, material ete 


length of column considered 


Bar 
| 


= radius of gyration of Hlange abovt axis af 
tight angles to flange face 


To tind the length XL which when acted yor by 4 correspond. 
tng stress f? will prodice a max. lacrease in the fiber- 
stress af the center 


P+Pk(f) = PB 


Bape (oY Gs) 


de satis oon 2 ar 


c "1 See ." 


ENN a MAO Ana Dyna Re ai ~ % 


7 * ‘ ~ 
T.uc4* iA KAAS 


Ss 3) ‘= a > od 
oe er 


SOON a 
a eS i cea s\n wae “ORRIN 7 
fot, ARAN > tASFAz my SANS Sin 


PESTER. SNCRay “s eh 
KS, na So i Rais 
«. wah eh rae Ss 


ico EASA yi ee ae 
on sy 


Combining WY) and (3) and xle=1 


P-P = =P (1-x) ()* 


= 2 PreK (ey) 4) 
LDitferentiating, a ce =*3 24 (£)~— 2 Pr (2) 3x =0 
3Px (4)* 2 
X = dl eS 
2h (BF 5 (G) 


Total rnaxiiniin piber- stress af cerler of spar 


p= R-P+P (6) 


= 3frx Zl) +P — Combining Ab} and) 


Bz 
s 1 &) ea O Ne Hange teslSting buckling 


ll 


Uw Bhd 


‘Ol, 


k G)*+1 Both Manges resisting buckling 


Since k= 355, (Mechanics of Marerrals - MERRIMAN) 
and ft tor Bin. 1816. I-Bearm = 0.84 jp 


Z — is ’ 
A 1+0.0000505 L? Considering one sange 
acting 


a Considering both sHanges 


/+0,0000253 Ll? 
acting 


=e” CS 4 va y ve gave 


» 
{ t “a ‘, k j 
ie S 
os 7 A + Seg " 
— » # 
a aS kab) * sx nara Lt Was ae 


ga : Par Vex e ‘~ : tbisaciio (ity = = 
*) a ‘ ere ms 4 “ hee et ; i 
Qa _ } 


KO, SANS NGS  eacaeeagS ce 


4 


GA Vt 


——————————————— 


LITERATURE 


GUY — £Fflexvre of Beams. 
Can Nostrand) 


MICHELL — Philosophical Magazine. 
Vol 48, pp.298 CSept /899) 


MARBURG — Proceedings of the American Society. 
for lesting Marerials. - (909)-Vol 9, pp.378 


HESS —— Proceedings of the Engineers Club. 
of Philadelphia - Vol 26, pp./06 Gpril 1909) 


\ 


tis 


Bs A , . - 
~O\;— ASA, Got cay 


ASSO SANA ce 6A 


: | 
> : 
, orows oa vy SA) * AK 
— > . i >a" 4 } : j 
et AGE OM: VAN 
» »& 
SF 3 oa Ad ‘ ~ Vl 
1, 
- ; a 
KIN SOLES AE A Wty sees 


i 


x : ‘ 


; ek 5 A i A 
Ok Ao So Wass on ies a 


Maturichr Opparctinn , Gn, Santi : 


a ee. iy iol L ke amar. . Om < lee 
of there , PRamd ond T-beamr mere ured. ge see 
ieee avenge of SB imcl. dest , be mene 25.50 LL. 
Atthions and lhe ret were (6.00 LL. rnectima . De 
ethan mie Teste mere om Dilk-ap members of a nr - 
Cando treo - prise Lrchoe hormisbad L bh Valine 
ee Se Sched 2 Beama, Tolle IC on 
the Lamagthas becB ce Gh awe otir ae a deta 
crtarming the I-leame. Ue Sebedle of Taste, 
Gabbe TE, Gen om ontttne of he teats on the TLeams 
smcludlens eh tea, Cincoihn Apomr , and Ayae crak Pe 


rag. 


ls. Apa Nand Arew fue te Teonly Hoek | 
Ste beans mere Teatio andin Toe emditima antl 
GR rtbonck Lateral Arppork . Dr all ce ae 

deta mere monrvitranzcd. Serral methedr of 

fitinal rupert mere onred . Om Let 5,4 a io 
Rear toe Bech 10 Ub Te beama pre Atebed 
Together ty thre standard cart-t1m Arjoaretors Lm 
eral bo oars ptr prevertea from sels 
Latin lb, ae omeanr of bechr pLacd a 


. 
u 
j a 
% 
fPs red ‘es 
AAD 
e 
" ¢ 
- 
‘ 7 = \ 
\ ms 
‘ 
ek. 
£ 
. 
4~ 
y 
ie 4 
¢ : 
erg. FJ 5 
’ 
«~- 
i 
' ye 
_ 1] 
si ware re 


Bi wR eas, nth Se 
Por | sf PPS Senet” oa 


iy 


4 dies, 


Qoarwt the edopr of the flanges and farted te ne 
table of the Letina omachirne | ee a er ght - Mnurc 

paces the Meck of the Removal of tnd arthouse 

ron the gud anc He Lotions from port, tistid 
et) Ame rnvent.o.0tel . 

Dor oll He trate, the Loads mere appobred ot the 


think powts. Gir practcall, ofl the I- tea tettn 
Pee, Lean Beers: Reine lente, 200, coo Mt, Capacty, 
ened. Set there. bear Hor mnachinr mya Large 
| Lam oh eee alone lladvan the PA CeO Tae 
neachad — She Lrod mor dratrtrtid te the proper 
pote of Onpldicotrmn Lu mtonrn vf GET ee. Ee 
of Dt crrk depth and rection , Leaning an nelle 
rphorcal Wh oles -grth Marrow pLotir . he Leas 
Wie ravapoerted at thurnr mmda Ls the or dinar prchaims 
ruupprrtinge Lbrchkr , arhercal Meckr and rote, 0 
polerr and platr . Sioa. 5, 6,9, and 10 ab Seta ns 
nitro of Proline, the 3) Bre 
Som ote GMMR GL Sy vet. trmtanwwicad ae 
Aylin fr oyyrbsng the deflrctomdtine ond alelormniter 
am directing dence mor cleveland Si Srnntane: wee 
Pwrnda mere raed anc reack don wack Lak. dbs 
Aeodunga were muwlersl from a OCW a wee ie en 
Joo - Look | The. #Lotinek Omevermeta of ba Arfafoire 


bad ar” eo PA mS 
° Bs , PSUR 
Yee ee : 
Xe he Wy whan wey ra. 7" 34 “a ae Ba, 
ee 


¥ yi ows 1 or sus Na 
_ ‘ 
J ele eee aS re wy 
| * \» - af J oR \ be - iw ae 3 ~S '' y bm un} i ' -. > 


a 


r tT “ ~ 


— = [ ~ =" +) en \ 
= ie FL Ji ee ij ig) pad a ee Rta dee jee 


h a eh 
2 ~< owl a erat. ~Aab 
2 ™ } id 
P aia 
4.) ; le ] 
Lp} eres we) # ts 7" Ley 


a) 
- 
- 


i 48 we 


et. Ty) had ee ee al Seba Wash 'y 


wees) oi LSaa3 — ey Ayana Knol 


‘ ime rs oo ? nde ee ee i> i3 etal sh 


oe ; 
b oe Rela s eit eee jodie: 
fh ’ : ~ >... a (= of 7 
| " ey. 7 
ee ee 
aur wad Pi58 qs 


7}; wah ty 
tr 
PROT Sa shah 


8 hd. ni et alee ah ze 


Wey 


dnd Deer amopn mene olrewed at m mear the mda 
And Groin ponte fay omeame of tight Crate dnablr. 
Fig 5 thaws the arrongemet and rremmboring, of these 
diola, Sig. @ Udrotir, tha rmsthed. of Aviooortiong 
Dower Mamaey » fr a certour amar Lom 5 
sewed ot the mibdle ofthe Beam Ly trun Amer draby, 
arromard. amd athockec ar rbowm im the fegnres, She 
debadiomn of thr beams ot the middhe hee ov apse 
by, neveng, Tore Goae pane Uollcalls, apprtid Da 
pasting, thrrngl the matral apa duwctly abme the 
On of Drppoi 

ayy Qmes diols mere found te De unrcti- 
factory, Aor Vamneede terse ial Tecdenal Mae en ctl of the 
Hommage) Hecomar of thain mma range amc the romans 
re odyiurtimniida regaanodk ia Sitpaleck ew tral on 
donee wor waco OTR, GIS Ale oe RO Sig. 7: 
Dt omatad of a padial powtin Mmaved Ly a mine 
Comme ctih te He Hany and jaarmns oer a omall 
drum wortid on the ankle of thr ponte 

Ore thrrand prundr mor tahorn ar the are 
Lee. hang, amd all gers reaolinga vere taken at thet 


rar ot-- 


Ded The Led: ASOD opopaleot ee ae eee ropratidly. 


bissede gett oak 2a Sideagndon ee a , 
‘ Ps a 4 “ iF 
i en ded, TA ‘tn Nal js PRS. ait, ads een = 


aR ; pee) een ey Hares Rab Ee ieice 
De Pl eA N i eo: es, aa wiles Ds Oy 


> gewtenehs 


P ‘J ‘ ith ett bn ada ae 


a ait aa ii ) wth ; 
~ ; 7 
l n 
: , | ‘ *, 
wae fA 3 A i fuss yt fo PMs Oe \ ie 4, 
“- « 
\. \ A | 
) : a; oe be ta ‘ beat 
oe ; Te noob - tian tails on wri 2 Shep B.. vel K ~ 


Rin Sere as Sat by Sade I ~ A NUAR PY, 
sided te Sty RL LR pa et BS Del A, Te eked Sos 
- ; - F “s ; 
ior ss Ao} mes ) EMAL ed "4 ahs ros eciralh ‘a i 
a ae - 

be )} , a : po Sn de Fae " ~ i> 
"eo wees » i} toJ elke. nite townie + SD WA a) St =a 

ae ; '¥ 
Per DO sy eter tae asst aD genaruit ee cial 

\ 4 

Dad Shy Od) sa nM OY dana! m:. ts Binedirte, 


SA not, tl el doped pass 
bee = alia Sie Ai ae oh Aide — 


- 


“S| waren a m ' 
oe rnbh 13 % oe -f i 
hte 208) uh sak fey peat 


fasek ta Bors SE 38 RAN 


Amd whim mmuored, wor oLrranys Groh dwn te the 
gue brodling. (lm oflrt mae made te mmouar the 
‘aes Peete hon. Agel. a ie he We 
a ae thon ght tat bes Lead apprrachedl an 
eee Qe thmnds were Roneed., and 
levee A cure, jelitted during 
ee dA in Adlai, the. the 
tate mere at from He Leat-Serred portion f the 
ee te Co nt tay, fim 2ack beam, 
From the rain rbown jim Sig 2, amd rmnorhed an 
ten. . Stine aprermenn mere tested for ayeldl pont 
amd aktimate Mrngth in lorrion. She reaulta 
Abana thek the eek wor of good quality and thre 


A 
wee r 
Le STV 
* : 
. d a i 
any . 
4 4... 
> A aS 
ed ind > + 
Pre pre 
5 
4 
h 
r i 
yd ; 
: 4 
fo rs Dp 
ps wat r 
A P 
4-3 s. 
1 * 
et 
My 
| Pn. 
Fos 
‘ i] 
} Le *) 


5 nS ; obviated ay! Sy yh re ae. ‘ ana of 


vs 
tM Se Seige Bihan 


| ee Cy 
Pi iow @ 
7 *%. 


pd Le Lukas eae pa ae 
ad bak Ge do Ke osht ison, 


i - 7 ij 
; : 6 ‘ nh - 
- J . ¥ i _ 
i. nn ae | rary a = f i rh & a a\" AS 

4 : = ¥ . 

. ‘ gee Se he i ee 
bod me | JAMAARS xj a ok neat }. ~~. RSA 

. , ba _ 


Let @ ad ie ong 


sas Paper pth, oor oe 


wh 4 # 
adil denne ee Be eihnils > a Sie 


=. % 
CMSA) otra! weg e ay ay 


k,l ee 
ECT weer eee W TAs Ported, Feast 


aro AAMAS ip na Rasy ie 4 
\ be ie go wn plein relia Sn, we 
Ae So Oe ‘soa we d 
tS a ASUASARL” charg 


i a tinh Awa f 
Ml Ly 


y 7 
7 “i ‘ 
y 
= Rig 
< 7 be P Ane 
: \ wat ow é* ry ; 2 4 
“ Rey if fiat 
, ; - : ¢ ‘ 
| 7 


17 


ee PINGL AG 
SIGLPOOL f0IY D4, 14. SUIOIG OM 


t// es an ae 
OU May es = fS2L 


OFIST! She -7- 7 2 INGSHIS 
IL F79AL 


) Pomereintene 9 — Sar eee ; pe 
at Rte . — 
F ee ets SNES Am ne aw Jb SS 


‘ 2 Eee <hathapea 


i 

: i] 
Sead ; ’ a le - ~ 
> 4 = > at ed : 
- ve 
7 2: —— = 

bs 
a 7 | a) 
. J —_ + 


1 
=) i > 

‘ : ‘ . bt * } ‘ 
/ -: 
: Ey = re 7] 
: ao 
~ a 

ij 3 

( ; 
~ 7 ¢ 

' { cs | x a 
; } } 
— - 
ge ==! 


a | wszue| £ 


PUIY2 OL 
J Oo WGO, 24 Of é; 
poustea, eysad hg hyo| 01 | W848 | ef 
SHO, PPU/D4,531 SPOUO/. 


Ol \ye/uig-2 


GWG/ Ag 


O00 1¢E 
OEBSE 
000 O/ 
OO8BVE 
OOS VE 


QUOM/ 
2u0fV 


auoyy 


2U0N/ 


2U0/V 
2U0f/ 


WeEIIoy 
paddle Fodefy 
‘OMOD fU3q 
ILU0/{f 000/f 42PU) 
UN lOf 2207 '‘IND7U02 Jay 
aottog sbubly uorssatlU/oZ 


S 
N 
m 
©) 


os) ® |e ix: 


auof/ 


S 
< 
>) 


SLY DIDTIE AOMNYSO) P40 
OZ YG \-purys aay Ag srayyab 
-Of PIYPIY SUPT OML 


(FMMOUP xe, (GM OGf/M (4 Uy 


SIYU22 fO fad 
-DAOM JOsPf/ fO ACLfLIP 
WP Uf 4PAO $474 G21 Gam 
$9 fSIMESGYOMS Gp /M BSIM 
_gols Guypueg AG PH JOf 


Yatlds P/M 
Ys/M 02 LO SOM UlIDAG 


O/ 


/ 


u0ag 40 
Yeua7 


SWYIF-I NO SLSFL 40 FINIOTIHIS 
WITH 


esis AC sea 
= \ Sotast, 


2 
eed a ine >» 


Anne, Next i! ‘ ; urs Kyo OR SE Tee SG 20 em. | ; x 


| nas es SEY q balk ASS Sane, aa 
Sen ROR : _ ~ ee Se: a reste aes Yt 
: _ : ‘ ‘ . ; ’ : ‘ ’ SPesacs oct : “PAST I , ‘ 


he ha So aan oe ee ; : , bo 
ae en a ostehase’s chat: Ma Gite 


‘s * Cae a : > = — : n 4 4 ‘ 
aR AAR “hen SS SN Sa See 


ao iier- a ? = E a a : = = _ a on 
we © py Pee ceili — ll lle ; i 


oo = = 


E iA ~ - = , in J 
a ° me ae. le _~iae - 4 =» = = a4 4 » An ¢” 2 ee _ Se at _ " 


—— 


, @ e ’ 2 

a0 ‘ 

: < ~ 
~ 
_ 
: 
_ 
. 
. 
‘ 

: 
i 

s] 


= “399 x ¢ -- eer @S gaara: are. 
- 


SEW) 9 SM aM 


vies iy pith OM Pai 


baie 


LAS PEL: 


s 


Lilley: 


—- — 


ulcers! 


2) 


= a a - PI -, 
saa a. 


iat 
® 


Uf 


FIG. 6 


ire 


i 
* 
‘ > 
! 
. 
. 
Vi; 
+ 


_ te °c 


ee ae 


- ah 


23 


Ce 


FIC.8 


24 


. 


DS ind 
% 
a! 
» 
ss 
rae 
Nite 
3 
. 
ee 


Fig. g 


ba 
- 1 0a. 
MATEY TY 
+ ii 
- 
' ; . ¥ 
j Loa} 


27 


OOG GE 
OG/IBE OOS 8/ 


ovoe2| yor ue | $2 | 

005 B2 
oo06z| -qyorue| sz 
YIM42PY/|  / B/ UIQ aes 
cde 
Tar 


G/ 
v/ 
c/ 


ae 
eee 
Bazi 
Ea 
en 


o000¢ | We Ug 
VOf LOMO Ke , ; 
Nf fOL2, 2) PPPUOLLEAA 7yf| 00008 | 00007 | O0SGE| O09SE Yo Wg 5 ara ter 
009 2€ 000/Z\ yo ug Ser RTE 
OOV GE 


<< =¢ VINWHOS AG GININSTLIO SK SISCTHLS SHIPS IWIALNT 
MW STIPE 


CLUE 
ON ye — 1 Xn ay San 
a ee ne 
ee TtS ~~ ah “ - 
behets eaters 
: SOSSS | 
QE NS je 
eae SUSE: 
oN ~~ z = rete re — me or — = 
CST os ba 


oo are — + 


a = vejeie “rest 


ee 


| a IABLE TL . 
| D-POINTS AND ULTIMATE STRENGTHS AS DETERMINED BY TENSION TESTS 


~ 

ee 
1 > 
wD | 
SE 
>] & 
SE 
S be 
QR Tk 
Ww] S 


Bhemarés 


fa 


22600 
3800 


mee? ey 9700 
0 


54/00 


Gl 200 
60200 
62900 
59700 
28 300 
527 100 
2000 5E. 300 
0200 5/ 300 


3/00 Two eams connected 
32200 by three casr-lron 
OL 700 separators 

663500 

66 000 


O [or 


we [Gr | Gi 1G 
ale 

Gy 

SIS 


Q 


[32200 _| 


S 


58000 
329/00 


37600 


veils ey oP ; 
e277": = 
7 


it: A. 7 rae aca -— “an 


yf 
tt x 
- aay th iA 
; 
. 
; 
+ 
a . 
— 
> 
= a 
— ne i . , 
| \ on 
) * 
enipildadedeeen lh e 
2 . : ot ‘a 
ted - DAA BS 
| ane a eyed ay tt Cf —— 
eo | r ‘ 
‘a / ‘ By ' 
. te * Se ee 
a Cae i - & * 
: i a2 f, Yo x: 
_ - be er 
~~ 
AQu Ral Lees 
ote = ee Se 
«é = . 
) S@OB RR Ph Sar 
P - - a “f — 


: 


J 
4 


H 
la 
‘) 


a 


eaaue Lit 
-+-=- 


eww! at 
= 


=P, 


desea a's 5 
22 hy, yet one 
Gti et 5 ele 


rrr he 


Shes 


“ o) ‘ 4 en : z Sea. ies Oe Sasi. 2h oh 
a : a ; = + 
3 J 3 5 i yi G a3 z Be 
> 4 F ta - = e: } Ae Riess 
Pee pee - ‘ ES ; : — te a 5 o a = - 
hes : é : = “ 
; “ z Ae 
. « ‘ Zz = -t » - >. 
- F wipe : : a : 
5 7 * =—« - = < ‘ 
hike ce - a’, : : (4 at ; 
- a 2 - 4 i 
‘ = = _ -. a - 2 A ee a i. m 2 ; 
ia pk é apt a Jor 
- ' - 5 = 
} { 
> a — - a > - - - 
a 
= = . 
4 x ’ * Hy ‘- 
> 3 aA =* 
Fy 4 ¢ f . SP, i = os = bed are nh ae - ; 
t 2 > 
= : : eet ig 
- » } 
. = Be 
™“ ‘ i, 
1 
= 
. , 
" 
‘a 
7 
" * 
; 
es 
; A 
$ 
7 7 ‘ cs > Me # 7 hem .s - e ore wal 


x 


_I>BEAMS 
LOADED AT THIRD POINT 


TESTS IAND 2 
10 FT. SPAN, 8 IN. IG LB. 


A 


GAUGE. LENGTH =30 IN. 


I 
| 
| 
| 


an es 
| 
{ 
| 
| 
I 
zt ry 
} Ltt | it | 
| if i a 
ss : 
} I | 
Propet tl pt 
| | I 
} { J} 
i 


FA 5 
x sereerse 
: SNE Biecseteetoossittens 
f — Ny Souar seep. *Co set see 
HEE Sen DEaB. &- fw SUSE BE SER RSENS PER ERARESD GER ay CRRA RESET 9 
ES | | rae co} 
ne aaa 
SSG5 senns teams seass es sneseceaaeaeas eae —}-fe-- Bg 
| pee nee 
Hi 


i 
meebo ale pe _ane 

i 
PH ap 
| | LI | 

pan ss 

| 

| 

i 


OSSHLS Wass SWS3e1xa 
Saueeeueaseneneamna! Aa GROnGnRaResebeune 


Rea 


es 


~ 
i 


¢ 
le al 


. 
OD Meee Wye 


- lm 


Bee 


poh sagas iy, gett ne Be 


i ee Oe ame 


SaR 


| SEPARATOR 


14} 
a is | 


RA 


C) 
= 


L 
= 


ec eseee 


Ls i 


U. OF LS. 5, FORM 3 


\ = ‘ef 4 
Ve. aos © Pyit Aaa 


upsets 


on 


i. 
‘ 
‘ 
‘ 


a eer ee lay til ais — —_- - « - 4+ * . te teal — ee ee ee ee 


ee ae | 


J 


T 
an 


U. OF 1.8.5, FORMS 


rie 


ww 


4 
és 


tas 


Poo 


7) ee, 7S no” 


{OS Wid GT SSIS SACLY INGUIN EET ON 
Ha Sau 


ee Send 


| 1 
sone oo BunOne 


= 
} 


Hite 


stint 


Hee 
aes 


i f- 


He 


HH 
see 


U, OF 1.6.8, FORM 3 


a 


- recy eet > 
Sr le Sm ee ee est 


ae tl alae Ua 
3 ae Es ieee 


Hay 


rs ae i cea 


Se Fas ‘ b 

i: yw. = . 2 
U > 

5 


: 
e f 
= v ‘ i Ps 
- 5 oes 4 
if a 
7 > 
; . . 
y a 
% 
Wey “ : 
_ re oN 
~ Fl 2 7 
‘ ’ ut oy 
> eo . 
¢ - 
! a 
5 aoa 
i 4 : 
34 
a ; 
¥ ts 
rf ‘ 
\ * s 7 
: 
\ 
’ “ 
Y - ~ - - ~ ae 0 — oa we aR ve ee 


Be 
i i 
i 


U, OF 1.3. 8. FORMS 


1-; } {4 


| 


Pt 
senne 


4 
it 
5 a a A 0 


PS 


SOK STSESS SEEDGEEEN WHIDRAROL 


| 


HEE 
[a 
BS 


od 


ne ase ae 


tS ; ie | 


aa A> campy 


Woo steimar ee Fe 


tS Oh = J Pa 


SHEE EE BEEEe 


i 


U. OF 1,3, 3. FOAMS 


ao oaeeas 


Be 


SHEE 


A) 


re 


ity if arts 


, | ae Gk >, 
fopur hanes ; 
4 


36 


TESTS |4 AND I5 


OWOHEH 


Joh gereemtnaips 


se 
4) 
+1} 
= 
tty 
uy. 
th 
e 
ano) 
Bec 
ae 
§ 
ce 
mas 
ae 


CURVES. rc) 20 2) AND Ze 


im 


{/a Gaueeae basses’) 1° senses bes + 


gesabraer? 


Cie nel 
> 


nt te tnt — 
eas in ee oe 
oor Nar? 


« 


~~ ; 


a ae oe 


eee i eg a ee a 


> enebic: : a : : i ; v dj ee ee ee ee 
7 . en a mh, oe 5 


s 7 — _ 


+ a a 
+ z 


Sean SP We 


seeriatiaea 


scaattitieitittisaal 


ue cases Fe rae | one Pee zaens 
ae a at Etraitiocastt CHEE Bae 
a 


Seessneann 


a 1. 
< t t Te eae ¥ 


i alee lh at 


ee ee ee 


- : = x ae POS ae 


sk at OS | 
am i‘ 
‘a 
Ba ss 
SUR SEEaan 


4 i eee ae BSS Se Rae a 
L je om 


ne eeSee 
Trl r 


Aerie 


a 


vat 


eared EGE 


Aas 
iL ! 
— 


a 


4 Ge 
+ 
, 
| 


‘ 
i 


“ti 


mt 


ry 
, 


Rik 
be? 


ST eacnan 


‘ S 
’ 4 y “FT : 
tp 
hy = 
Lie E ae? 
a. i - a 


od 


i 


rr 


ed 
: *” ron 
i 1 
, 
4 


“f 


s 


4 


° * . - 
i te WE owen ete 6 eal ait ate ent ie 9 Se .  ee 
F p- i . * 


- aed S 
; "= ams a. 


ee ee re warner a eee — o < - A ee a etme re pore ee 


ph 
hh 


* 
1 


| 
| 
a 


Mie 
se 


Try 
i 
: 


a 
ei 


i 
as 
i 


EE 
ne 


: 


ite 


yn Papeete etm yn! cap eeeee 


{ 
‘ 


th +h a sf ; 1 lL rH ht [ wy aanae 1 i FEE eee BEERS 
Pee eeeeeees eee eect reervHe eee Heeeeee Eee E i see eee 
20 Sa GeR eRe Bee oe SHEE cee FH a EEREEHH ami it HEH nae ae EERE 


YU. OF 1,S, 5S. FORM 2 


OS tl Sat 


Tae ee 


Eo 
BE eee oe 
ict 
a) 


a Be 


PEE rE 


SHsnriaest scemraperee 
BSsadaaadossasiinieiee-<diiiiet 


HH 
eae Het oe 


SS 304 Wad. SEEEELEGE! Eten cast 
statdedttcolt Eenseeeenenee fesse PEELE EEN 5 
gone 


F Peeks. Sec 
whe Speer ni: 


i 
; 


rye naw ted site 


‘ ret >es | t 
a 


— 


- ey 
ee a en ee ee 


lS Ce 


T 


Ti 


U. OF 1,3,5,FORM3 


2 


A 


naa 


| die 


9 te pre et 
* 


ae 


irs 


ae 
Ee 
* 
t 
4 


ee a 


settee 
2am 


OF LG. 5, FOAMS 


= 


tH 
canoe 
ceane 


al sit Sa wee be ey 
ieee 
ae ee » 
a eae 


siser 
HEHE 


if 
w. OF I. 


EEEr 


fi 
E 
=P 


Lt 


3,3. FORMS 


saiilaae 


a 


~~ 


ih 


lh og 


x 


F 
. 
Wivkewe” - 


ka 


oD tama: Hee 
mi 
roy 


4 
2 
* 
? 
eter ae eee oe Bee. Re 


996 = : Or/ ee 9 e | 
Lf a UUs juazied . 


fU2ISIA De 
a i f2 SHYY A Z 7 Wi Z f2 SPEN/Of 


z7£s200000+/ _Y& Gyo] THYTLYT INIAYYY) 21 sosegor er! ~¥ OVOT TWYZLPT 


Jd 
CIONV7Y NOISNZL ONE NOISSIECIWOD HLOP INA YYVD AINO FONYTA NOISSTEAPWOD 


W220 =A SWKIG-[ 979/-MQ 40s VINWHO, SSFLY 40 SINTIYA 
DT STPHL 


RES RASH 


Ww Sys : 
= opty 


“SKK 25 


BA. seep eon 


45 


YO0G -puoy PNOPMAd IY Ul UPAID BD OLY0 BUOS IU/L. 


LEN PAMNI 99S 
UW OS SIA Y OOG6E = AGISSOA SSAC XOp/Yp] 


% 


CW yo yuorag padyuepl 
PEO=A Pv LY SISSAWS KO fF 
f0 2bosW | 40 


SLNIWIYTANK T WOeHS NILVL SAY GO/ FLEW 
HA FIG PL 


I/GOMOYO 


P0O0/ XOY/ fo 
POOLUBIAAY 


woads fe. Yf{2UPT 


SIVTVA HO0P7-AUNVH H9INAY, 
FHL NO CG7IVP SAGNP 404 VLC 


IA S7PVL 


ANP Ake Si aes 


ae aa : ‘ ols 
i 1 yb we, 


inaean Briterst 


4 


aawe F 
a a 


BELLE : 


f 


a aes 


ru MOY 
ploy mead a 7, 
sssiiiil 


rrr 


Stee ee EEE 


FH 
a 


Hine 


Hite 


ASE 


sriinitiesadiit 


Eee are me EE 


U. OF 1.5.6. CRM 2 


: 


=_) 4 


ce oe yom 


8 


= + 


om Eo lao cea we 

1 Saas a ee a 
ae ef “ , nay 
7 


on 


. 


"eS se 


ak Le 
ee ee tae 


er a TR eR AIA EE A ROR RA A RR A RY AR RE TNR NR FN a pop PS 


ES oes 09F OVE 026 OOS O08? 092 OF2 O22 002 Obl OW OPl O02 OO O08 O09 


UONWOAKB JO SUpOY sy 
St apatite a7 = s aeeste eceeua ial 


= Zw Sin 


| 


Se 


NIIGIS 


| ] 


() 
t 
TIL 
| 


} 
if 
i 
} 
| i 
I 


He 
EH 


Sues Han Paaaai De meme 
i oe 
| 


| 

{ 

| 
ES 


wr uanb. ee, JOfCPUM LION T ZF 


Hs SOMO JOLUIUNTIONT 
| SENECA Yo0q-ppily AWLPCLO sae 2 | | i: 
' Jomord2, —=— 
eee ae our YnUidsof Ss SO ay BU aOSEEEpSRESE Gbens ua pycgseeecss aaeas ences faenccesscasseivrez ccs faces = snr Sunge gees szis8 
seein ‘tae tc ay Beas rvensieee paseaces Brccates seems afes ceaacsaseeavavevaraesnstsarsssrezs 


| 
| 

C) 
% 


| | }+: pitt | 
wi a a a Sa a 

ct 1 ryt i 
i a | 

4} dad 

rt { a i 
wherheonaneebend nel anes 


sam 
HH a 
= 
FEE 


oor 


iwodle wep wae yf wie woeq PU 


- oe 


UY AAP SOLE LPH JO fA ie i co eee 
ar es otavenatssts jee HH Smee woe Bath EHF ry Besiitertics EH ; 


Uf JO aprnccatt 4 isda SAM) f 


vy 


ee ee Ce 


Drum on of ipeaktr 


fe ar Akknrr 


pee ee 


Sin endcedtin thit te develope the guatot trength 


 perrable the Homage he oa Lange eran A for. the 


awed, of Hike beam) nonlnrg. Arund thin pome fack 


eae Aon the. Lanoer fugly of Damdond I-beama. 


Cm Seth with. of Oh eet aas cee Ah 


| et Ack, Jabore oceunred Dr, Tarithng of ba fee 


| itso: . ois Gri LK - sdb. ps ae Oe amrrbhomt 


Coens Soa cat ss Abuwr th. effect cf repeated 


| applreatim of Lroade Ab ohth Degond the Lhortie Limite — 


a : ‘. L a er AT a ie a ee, . 
’ ’ Mi aT) bi 
; ee a een ‘pet 


44 ‘) ; \ : he ; f 
ys, ae pe sy sift idk ao . EN, 
; TS " Sine 
ee a "i yew me ine povarc) ie tap eh, 
, or oe 
Ly : a a 
9) be hn ; ral’ -h a ; 
{ we, y , bg 
~*~ J + mt ft ‘tf >» 9 
4 
TE sei ee 
a ia Th. _ im Detail 3 
' 3 er re ~ 
i, ; 
<= oo te 
4. ; } Ae 
= vA J § By! yi an " - A ol) and 
wy 
2 ‘ | a. pa fe La ‘+ ) A ink ’ 
* : 4) 
‘,. \ P i 
‘ ore - WTR b TABI A 
i 


“yh ' 5. ik Chirurg. 4s ‘iesiek stilaan alc Rate 


. ‘ - 4 po hese eens : > * 


1 PM ee 
Jad Ms 
. ae 
Ma 
2 iwi Ae 


A492 


Omaruk of the nek dota mt dlecreare opprecralty mth 
the nepelittion of the Lead. Wr all cone the effect of 
Drmik of the Loam wor te ores ther elastic Limit, 
| ees pce. Latiral, pata war 
| arid the teams dvelopod ao mordLur of Rupture 

te Latina ruppott. The nestraine I-feama showed 
Ann LOAD of 2,800 HEL onceh 4,600 ke. CV the dwerage 
wolues, which rejaroamnt tralues thet ona probably wtry 
te  Witotwrn ottoimoble. Thin wv fuithn 
Ahem Joy the Lack thik there moapmem ber shear 
apres nergy Oleraly meet the mragziimim forsale stroas 
an Aihkinmimned Ly Eure 34. 

Be rap Mroor develrred una Deam mAh the 
Lernoth of sks rpom, 0. totuvel, mith the theorsti- 
Petivtim support Hecomer gpectn . She Curver Aeprehort 
tmty the Hear formuka which do Dared apen the 
Romine trbmn formula, Ahawr thet fr soft unc 
DMombanh I- beams at Seast the cmactior of the 


is ees oe Ee ete 


Fi 


4 very 
Sd pee Ope 


Pui 


ne he . 


a ¢ iS i Ad 


MS ati ip ag Perens is Poe ny: 
po... =" iy inte SORES sakes lp tai siete ete 
tain Da aid eget dma Sal ducal Bry 
Nndiad 2 re Hs, ‘rr orody a) REO eb ih iM 

wan A “Rd _Beonciatenno eran pues obs 


- 


Rafer eer eo om a skagen aa hy PATS 
bs ‘ panics = js agra Rann endiss At : 
ene ae pat eek eo ae aA subg Sia 
re ee ea cae. an envi ere 
PON, Sec be sap ARAB per sept Bch cash pray ial: 
eae ee Sail i Zi pean. Phe PEM LI NS LN ‘ee 
tee tae rats gpa’. assth = oa Siow de dost Pe 
| ae SiS: 30) gang Rar Ss hide, Seal 
| | SpE oaks ef Minas rash 
pane oral ate : | Braga 


Mien niger Drache” py ae 
ts shai onl ‘teal enone 
pikiyky on! $0 aac sea Tahal 
shah sods cabin: » sit ranpies 
ey am ees ey atl wee ‘ating 
vaeeey Kaan 4 orgs sve. Ne 

Si | 2, Spy iee Vy dive 


as! 


4 


| thew, one tre Aware . dan a nolne of += 200, the 

porta the Aotinak bending forces ger a pinced- 
age of the Ar olen Dowelle Look only half ow 
 Gange on the ome found by tepermet. Ite 
thar Armbar mold be Aafe te mar in dlercan 
they de mt promt Lomony of motinial 

Me ee teelwttne! Alcs a Adidotels Kn he 
Mmepmun Srew of 335 pneewt (whan the Length of 
Peam sn nghty tomes str Mange ordth . Shan 
rolue in quer the Ptroyh Hand-Lovk , and ir 
Chere photo te nejoreret the peotts of mumerme ty 
Qvumerte . "ep Les CAM AAN Adie Tbe 10. 
Df Be Pameryd tute mee made wrth eotral Ladmge 
this oopaemet mb Le tL more martec, 4 
therd—poirc Wales dete Anda ores CTE ES bbe ret Cds 
the Gt, Ligh oppor thao mbich the 
Tht te Drad ruitaimed mith grrartrporc Leading 
dv olmak I premt err then tht dr entra Drocuing. 

atte deli nh RALC swiinmtnn chord ths Panos Hoand- 


~ 


4? 


ard natin Soap eg vinass Bate til 


wb Mind 


4 7 ‘ = 
ie ; \ \ * -_, 
rah’ 2A OS SpA yal Sy Sales “i ~ 


‘ . i" . ; 
Bo ce ey af nb» Maney hid OS NVR we mm" a "i 


bal v6: Mitin WOrgne ibs. eet ete 
 Spetihen, setmeney Dating oy Sadlunion 


RD reh eh aio pont He 2. : 


ee 


iv’ s: pe BMS 


A, 


toe x tk hace SNe a as 
al Pd BB SP wh inet. pent Sisal 


AGS eve tp pee OR RG Roig Fd 


\- , : = o~ 5 , 
ny he nie Tass aa 7 6eo oh CP am 


yee Cie ae Who atk pad ees 


k sak binds’ jl Aree fas. S ; Re Rs sates S oe — 
Je Fs renee we Facer Pe ie 
MPT Me 7 ye vas Bo Sai wrt 


Mw) Ponbhsey SO ‘SY he PiSipharonAGoRos die 


vo 


age ee eens: bre sui 


——— eae a _- 


S| 


ak by the snperimenkel dota. Dir additim to the 
factor § nofety Hie: easton pant ta prrbolly nred 


Lpperimwr of Pe et ee. (Awacle. aud van 
Atemyr te deduce o Law from the trating alata 
podd fe promeaterr, he awe, murthelerr , pre 
Soanopth doveleped thet ahold be rypected nuith 
jonaretste 9 cctuon Prk A produce a forma more 

A shady of Soh Vo Lrmnga mK quite am vctenost 
Arnge and prryoor anh Kack | The reorder of ryctine 
Cham the meld pout of th mnotercal ar sh 
the Tinrim teks. Gir three of the beams thes omani- 
the tlh oot. Share fati sndicote that the 
meld im tren in o geod orton for dletivmimins 
the rmedulur of rpstine of a beam. Dm othr mda, 
Pe aloe Oe tttrome Aber ror am a eam ror ld 


Se See a 


‘ = > : + aA aon . 
~ . ae. : et = 7 - * die OT Sw 5 a 4 » ‘ , 


. ed 
Me 
a 
7 4) 
i. é 
om 
a 
7 
4 
Mi 
; “ 
: < 
a ® 
< > _ ¥ i A 
+ i i ° 
ar ’ Roget 3 NADAS 
(7 Ss 7 
me —— fT 
( ; NS 
i * 
a ’ 
A. = | 
3 : } ted : 
. ; 
7 ri : 
‘ ; : , 
mis : 2 ‘ : i J J Je ks 


7 - | a U tye 
are ~~ w , : “ns \ aa 
>=) ’ z agit? 5 » A me f eS 
b - 4 - = 5 ba 
ny & * aes) 
> < i} 
& Kee 3 y tess S| Se 
’ : ¥ Ne Gy ‘ed . > f ee hy 4 
as ; a ~ eK are ae 
, os ee 


of i 
mM on eh Oo ‘ie, as i A i Sie aa ‘ 
* wee x \ 
2g a4.%. j ee OAR ip 
- “ P. ‘i 
' 


S52 


mmoternrol nother than tr wWltrnrote trate Mrength. dhe 
eels of thers tents rhow thot Jeams whch an commer 
by dear grec pre ia esee and joooo LL. on whnal. 
and eatnaae Morwrer , respactwely, ane mrt Lheby 
te Aowe Locterr of rofety guotn than ae Cee 


; Be. J. ae iy oh, SEE LEx c é = 4 me 
Ue ee Ee 
a aaa 8008) Angie =i sods. Min. 

" ; tA poh mann MoaA gascanta” 


2 Fou sdenscas hata Las Pe me 
ory ot 


—_— 


a> ; iy sg 


Con churn. 


(0 She etek of Latirol rupprt ta te abo htt. 
(2) She Herr Pore for ome Llomog. ry 
petting Imelaling ix ter anvere  Ohrre in provided & 
| Cmanrderolte facker of safety mbhen Leth Lhamosr ae 

See rari ple stron dewelepreck Lx 0 

(4) Se medida of nuptine of at that the 
the yodd poork of He metirial an detirmed in Timor, 

(5) Sin dancarring Deams ,  mrmLldh te meld t 
| regard the myelloh Prt of the CTX Gece meant 5 
the nWBamate stramgtl of ruck motinal 


ainsle KY sy Gt tataten, 
x gaa Se Se inane oe 


coe eS KEK, KOK OK, * 


7 a7 — vas : < wo ase % ys eK " i SSE OS eo SK we _ a 5 
pe" aS ee — PI | + a | ae ae KOK OR 5 TE TE TE TE TE 
| ATA ATE TE TT CT ST TE TS 
be ee ee a ST TT I 
wz 


KK ok OK KS Ok 


ES A wa sy yn" | SW 
ZV QV™ MA ae Sy he a SQ SSS SIS SS SO OO 


eS 
NZ, A 


SS Bie ea 


i 
fits 


Sam 


asta 


Hi 


Sk KK KOK WINN A a 


WGN GVO NG DIN i SGCSOSOS 


\ 
—— a SS 


li 


WY ARA N 


YO SOS ENONS 


i] 


ma 


——=— = = & J | | 


iS 
3 0112 086857361 


